Hepatic enlargement, abnormal bromsulphalein test and histological hepatic changes (fatty liver, fibrosis and cirrhosis) were found not only in heavy drinkers visiting the hospital with complaints of hepatic diseases but also in those with psychiatric complaints and with other complaints not directly indicative of hepatic or psychiatric diseases. These results are different from those of heavy drinkers among apparently healthy subjects.
Although some relation has been surmised between alcohol and hepatic diseases since the 18th century,1 many questions remain still unsolved about the influence of alcohol on the liver. Do large quantities of alcohol always cause hepatic injuries? How much alcohol is necessary to cause hepatic injuries? Do alcoholic hepatic diseases described in American and European literatures exist also in Japan? In view of these uncertainties, we have made clinical examinations, hepatic function tests and hepatic biopsies in heavy drinkers among our in and out-patients.
METHODS AND MATERIALS
Studies were carried out on 175 in and out-patients who took daily 66 g or more of alcohol (3 go or more of sake or other liquors in equivalent quantities). These heavy drinkers were divided into 3 groups: patients visiting the hospital with complaints of liver diseases (Group L), those with psychiatric complaints (Group P) and those with other complaints (Group 0). The relationship between hepatic changes and quantity of alcoholic intake was investigated in detail in heavy drinkers of Groups P and 0 who had main tained the habit of drinking alcohol up to the time of medical examination.
RESULTS
1) Hepatic changes in heavy drinkers among in and out-patients of the hospital Clinical signs. The clinical signs of heavy drinkers with daily alcoholic intake of more than 110 g (5 go of sake) are as shown in Table 1 . In Group L, various clinical signs of hepatic diseases were naturally observed in high frequencies. Hepatic enlargement was found in 71%, ascites in 30%, jaundice in 35% and vascular spider in 19%. In Groups P and 0 also, hepatic enlargement was found in 31% and 23% respectively, though the incidence of other clinical signs was low. Heavy drinkers with the habit of daily alcohlic intake of 66 -110 g (3-5 go of sake) also showed the same tendency (Table 1) . Hepatic enlargement was observed in 95% of Group L, in 33% of Group P and in 20% of Group O .
Hepatic function tests. Hepatic function tests of heavy drinkers with the habit of daily alcoholic intake of more than 110 g (5 go of sake) are show n in T able 2. Group L naturally showed abnormality of various hepatic function t ests In Groups P and 0 also, the outcome of the bromsulphalein test was abnormal in 64% and 45% respectively, though other hepatic function tests did not reveal abnormalities so frequently. Similarly, the heavy drinkers with habitual alcoholic intake of 66-110 g (3-6 go of sake) showed abnormal results of the bromsulphalein test in 87% of Group L, in 67% of Group P and in 46% of Group 0 (Table 2) .
Hepatic biopsy. The findings of hepatic biopsy in 70 heavy drinkers are shown in Table 3 . Of Group L, hepatic cirrhosis was diagnosed in 45%, fatty liver with fibrosis in 27%, fatty liver without fibrosis in 16%, and hepatic fibrosis in 7%. In 5% of the cases the livers were found histologically normal. Of all the patients, 23% had also acute alcoholic hepatitis.
Fatty liver with or without fibrosis was observed in 50% of Group P and in 25% of Group 0. Hepatic cirrhosis was found in 8% of Group 0. Acute alcoholic hepatitis was found in 14% of Group P. Dietary surveys. For comparison, dietary surveys were carried out not only on in and out-patients with daily alcoholic intake of more than 66 g (3 go of sake) but also for those with alcoholic intake of less than 66 g. In spite of the rather small number of examined subjects, deficiency of protein intake was apparent (Table  4 ; Fig. 1 ). It was evident especially in heavy drinkers with the habit of daily alcoholic intake of more than 100 g (5 go of sake), and was observed in all the three groups. Daily caloric intake and the ratio of protein calories to total calories were also lower in heavy drinkers. 2) Relationship between hepatic changes and quantity of alcoholic intake in Groups P and 0
The above-mentioned results showed that hepatic changes occurred not only in heavy drinkers with daily alcoholic intake of more than 110 g (5 go of sake) but Open circles show normal bromsulphalein test, and solid circles abnormal bromsulphalein test. Fig. 3 . Relationship between histological evidences of hepatic changes (fatty liver, fibrosis and cirrhosis) and daily alcoholic intake in Groups P and 0. Open circles show normal hepatic histology, and solid circles abnormal hepatic histology. also in those with alcoholic intake of 66-110 g (3-5 go of sake). In order to in vestigate more exactly the relationship between the quantity of alcoholic intake and hepatic changes, studies were made on subjects of Groups P and 0 who had retained the habit of drinking alcohol until just before they came to the hospital. Group L was excluded because it was possible that hepatic diseases in this group were due to causes other than alcohol. For comparison, subjects with daily alcoholic intake of less than 66 g (3 go of sake) were included in this study .
The relationship between alcoholic intake and the bromsulphalein test is shown in Fig. 2 . The bromsulphalein test was frequently abnormal in the subjects who habitually took more than 66 g of alcohol (3 go of sake) daily, especially when they were in middle and old ages. Histological evidence of hepatic injuries (fatty liver, fibrosis and cirrhosis) was found in most subjects over 35 years of age who had the habit of taking more than 88 g of alcohol (4 go of sake) as shown in Fig. 3 .
DISCUSSION
The clinical examinations, hepatic function tests and hepatic biopsies of the heavy drinkers among in and out-patients of our hospital clearly showed hepatic enlargement, abnormal bromsulphalein test and histological evidence of hepatic injury (fatty liver, fibrosis and cirrhosis) not only in heavy drinkers with complaints of liver diseases (Group L) but also in those with complaints other than hepatic diseases (Groups P and 0) . Hepatic injury was observed in heavy drinkers with habitual daily alcoholic intake of 66-110 g (3-5 go of sake) as well as in those with alcoholic intake over 110 g (5 go of sake) . Hepatic changes in heavy drinkers with psychiatric complaints (Group P) were in accord with the findings in the reports from psychiatric departments .2-6 It is further noteworthy that alcoholic hepatic diseases were found in heavy drinkers who visited the hospital with complaints other than hepatic or psychiatric diseases . These results are quite different from those of heavy drinkers among apparently healthy men .7 Heavy drinkers who were engaged in daily works did not show or showed only rarely abnormality in the hepatic function test .7 As protein deficiency was found only in the heavy drinkers among in and out-patients but not in heav y drinkers among apparently healthy men ,7 the difference in the hepatic function tests may be ascribed to the accompanying protein deficiency in the former
The investigation of the subjects of Groups P and 0 who had been habit ually taking alcohol until just before they came to the hospital revealed that th e brom sulphalein test was abnormal mainly in heavy drinkers with dialy alcoholi c intake of more than 66 g (3 go of sake) , and that histologically demonstrable hepatic changes were found in heavy drinkers over 35 years of age with daily alcoholi c intake of more than 88 g (4 go of sake) . Therefore, it is likely that alcoholic hepatic diseases are apt to occur when habitual alcoholic intake exceeds 66 g (3 go of sake) daily . This does not mean, however , that habitual daily alcoholic intake over 66 g or 88 g (3 or 4 go of sake) always leads to hepatic diseases . Our investigation of heavy drinkers among apparently healthy subjects revealed that they did not show abnormality in the bromsulphalein test even when daily alcoholic intake surpassed 110 g (5 go of sake).' The critical quantity of alcohol which is harmful to the liver seems to depend upon general nutritional conditions.
